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(54) DOUBLE AND BIAXIAL TYPE POWER DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a double and biaxial type power 
device applicable to a marine power device by making in common 
conventional devices mounted one by one on two engines for a lower cost, a 
lighter weight and easier maintenance. 

SOLUTION: A battery capacity can be restricted by shifting operating 
timings for starters for a port engine 1L and a starboard engine 1R in a double 
and biaxial type marine power device to be operated one by one in the 
longitudinal direction. An alternator 10 is mounted on one of alternator 
brackets 12 for the engines 1L, 1R and an accessory (fishing equipment 13) is 
mounted on the other. A lubricant level sensor and an oil inspection rod, made 
in common, are arranged between both engines 1L, 1R and one clean water 
pump, shared with both engines, and a sea water pump are provided on one 
device and the other device, respectively. 
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* NOTICES * 



Machine Translation 



Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention installs two engines mainly applied as a ship power 
plant, and relates to the configuration of a two-set tandem-drum-arrangement 
power plant equipped with two output shafts attached one [ at a time ] to each engine. 
[0002] 

[Description of the Prior Art] Conventionally, the two-set tandem-drum-arrangement power 
plant is indicated in official reports, such as JP,2-299997,A, JP,2-20479,B, and 
JP,8-295293,A. In applying as a ship power plant, it attaches the propeller which is a 
propulsive engine in the output shaft of each installed engine through a reduction 
gear. 
[0003] 

[Problem(s) to be Solved by the Invention] Starting system (starter) is formed in each 
engine, and the conventional two-set tandem-drum-arrangement power plant takes 
the mass dc-battery piece which starts two starting system to each starting system, when 
making it start with a respectively separate dc-battery or starting two-set 



coincidence with the dc-battery of a piece. Thus, since two or more dc-batteries or the dc- 

battery of a mass piece was needed, cost quantity had been caused. 

[0004] Moreover, although the lubricating oil level sensor and dip stick for measuring an 

engine lubricant residue conventionally were attached to each engine according 

to the individual in order to prevent engine printing, with the structure attached to an 

engine, lubricating oil level is unstable at vibration of an engine, and exact 

detection was not completed. Moreover, two lubricating oil level sensors and a dip stick 

were needed in total, and it was connected with cost quantity. 

[0005] Furthermore, when a two-set tandem-drum-arrangement power plant was 

conventionally applied as a ship power plant, the fresh water pump and the sea water 

pump are attached in each of each engine, and the lubricating oil cooler was attached in 

each. Also at such a point, it overlapped, components needed to be prepared, 

and cost quantity was caused. 

[0006] moreover - the two-set tandem-drum-arrangement power plant as for ships - each 
engine - a PTO shaft - preparing - for example, fishing, such as a water spray 
pump, - the method of driving auxiliary machinery, such as a device, with a PTO shaft is 
well-known. However, when it was a PTO brake horsepower, the load to engine 
power was large and was cost quantity, and the quite large tooth space of the auxiliary 
machinery attachment section also needed to be taken, and had further the fault 
that installing in the same pedestal as an engine etc. was very difficult to consider as 
vibrationproofing structure. 

[0007] Furthermore, when applying a two-set tandem-drum-arrangement power plant as a 

ship power plant, it is necessary to make mutually into the reversal direction the 

hand of cut of two propellers which are propulsive engines. By two sets of the moderation 

reversers which for that make the same an engine output-shaft hand of cut, 

and one carries out to normal rotation and carry out another side to an inversion By two 

sets of the approach of reversing the hand of cut of each propeller mutually, and 



the moderation reversers, to which an output-shaft hand of cut installs two engines which 

are the reversal directions mutually, and makes gear ratio the same There is a 

method of reversing the hand of cut of each propeller mutually, and the configuration of 

the moderation reverse r applied to the former approach is indicated by 

JP,8-295293,A in said conventional technique. However, in this case, precision is required 

of the gear ratio of moderation reverser, or arrangement, and it becomes cost 

quantity. Although moderation reverser is simplified and low-cost-ized at this point, in the 

case of the latter, two engines with which output directions of shaft rotation 

differ must be prepared, and cost quantity does not escape it too in respect of costs etc. 

[0008] 

[Means for Solving the Problem] The following means are used for this invention that the 
above technical problems in the conventional two-set tandem-drum-arrangement power 
plant should be solved. That is, two engines are installed and the delay circuit for starting 
the engine of another side in the first place after starting of one engine in an engine 
starting circuit is first constituted in a two-set tandem-drum-arrangement power plant 
equipped with two output shafts attached one [ at a time ] to each engine. The AC dynamo 
which has the capacity for two sets is formed in the AC-dynamo attachment section of one 
engine, auxiliary machinery is formed in the AC-dynamo attachment section of the engine 
of another side, and the lubricating oil level sensor and dip stick of both engine 
combination are formed second ] between two engines the third. One engine is 
considered as a flywheel output and the engine of another side is considered [ fourth ] as 
the pulley output by 

the side of an anti-flywheel. The cooling water pump which has [ fifth ] the capacity for two 

sets in one engine is prepared, and another cooling water pump which has 

the capacity for two sets in the engine of another side is prepared. The lubricating oil 

cooler of two-set common use is formed [ sixth ] in one engine. 

[0009] 



[Embodiment of the Invention] As a gestalt of operation of this invention, the various 
examples which applied the two-set tandem-drum-arrangement power plant to the 
ship power plant are explained based on an attached drawing. The electrical diagram for 
starter actuation of the two-set tandem-drum-arrangement power plant of this 
invention in which the delay circuit where drawing 1 makes starting of both engines get 
mixed up was formed, The starting flow chart Fig. of the two-set 
tandem-drum-arrangement power plant of this invention with which drawing 2 makes 
starting of both engines get mixed up using the electrical circuit of drawing 1 , 
drawing 3 - the AC-dynamo attaching position of one set -- an AC dynamo - the AC- 
dynamo attaching position of other opportunities - fishing - the front view of the 
two-set tandem-drum-arrangement power plant of this invention as a ship power plant 
furnished with a device - The front view of the two-set tandem-drum-arrangement 
power plant of this invention with which drawing 4 made **** equipment common, The flat- 
surface schematic drawing of the two-set tandem-drum-arrangement power 
plant of this invention of a configuration of drawing 5 having made the output side of a 
flywheel side and other opportunities the anti-flywheel side for one set of an 
output side, and having installed two sets, The front view of the two-set tandem-drum- 
arrangement power plant of this invention of a configuration of that drawing 6 
attached the sea water pump to one set, and attached the fresh water pump to other 
opportunities, The schematic drawing showing the flow of seawater [ in / in drawing 
7 / the two set tandem-drum-arrangement power plant of the configuration of drawing 6 ], 
and Shimizu, The transverse-plane sectional view and drawing 9 which show 
the configuration of the lubricating oil cooler of two which use drawing 8 for two-set 
tandem-drum-arrangement power plant of this invention set common use are the 
side elevation showing the arrangement location of the lubricating oil cooler of the 
drawing 8 illustration in one set of a two-set tandem-drum-arrangement power plant. 
[0010] in addition, the inside of each example of the two-set tandem-drum-arrangement 
ship power plant concerning the following this inventions - drawing 1 and the 



starter activation sequence of drawing 2 , the AC dynamo of the drawing 3 illustration, and 

fishing - the machine for an attachment of a device, the physical relationship 

of the engine of the drawing 5 illustration, drawing 6 , the machine for an attachment of the 

sea water pump of the drawing 7 illustration and a fresh water pump, etc. are 

accepted also as an example which replaced port side engine 1L and starboard engine 1R, 

respectively. 

[0011] This invention is for reducing various kinds of equipment and components which 

are attached to a two-set tandem-drum-arrangement power plant, or 

miniaturizing, and offering the two-set tandem-drum-arrangement power plant of low cost. 

In this, the starter actuation structure of the two-set tandem-drum-arrangement 

(for ships) power plant concerning this invention is first explained from drawing 1 . In the 

two-set tandem-drum-arrangement power plant which consists of two engines, 

port side engine 1L and starboard engine 1R, starter 2L and 2R shall be attached to each 

engine 1L and 1R, respectively. Moreover, in this example, although port side 

engine 1L is put into operation after starboard engine 1R, the rotational frequency sensor 

3 for starting condition detection is attached to port side engine 1L which is a 

machine for starting after this. 

[0012] Although both each starter 2L and 2R use a dc-battery 4 as a power source, the 
actuation timing of starter 2L and 2R can be shifted so that it may be the actuation 
capacity of only one starter in starter 2L and 2R and this dc-battery 4 may be cleared up. 
[0013] For this reason, a delay circuit is formed so that timing can be shifted to each relay 
switch 5L and 5R for starting / halt of Starters 2L or 2R and the control signal 
for starting / halt may be emitted from a controller 6 to it based on a timer, detection of an 
engine speed, etcjn the electrical circuit for starting / halt control of starter 2L 
and 2R. Moreover, a key switch 7 is a switch manually operated at the time of engine 
starting. 

[0014] In the configuration of the electrical circuit for starter actuation of the drawing 1 
illustration, the flow chart of the example which shall put a port side engine into 



operation for a starboard engine behind previously is explained from drawing 2 based on 

starter actuation control of this invention. Of course, what is necessary is to be 

good also as what puts a starboard engine into operation for a port side engine behind 

previously, and just to consider as the procedure which replaced 1L and 2L in a 

flow chart, and 1R and 2R in this case. In addition, the engine-speed sensor 3 is attached 

to starboard engine 1R in this case. Moreover, they are ON of ON= relay switch 

5L of starter 2L, OFF of OFF=5L of 2L, ON of ON=5R of 2R, and OFF of OFF=5R of 2R in a 

flow chart. 

[0015] First, by what (step 01) a key switch 7 is manually turned on for, relay switch 5of 

starter 2R R turns on, starter 2R operates (step 02), and starboard engine 1R 

starts, what (it changed into the idling condition) starboard engine 1R became more than 

the fixed engine speed, and the engine put into operation - an engine sound 

etc. - checking (step 03) - a key switch 7 is turned off manually (step 04). In connection 

with this, relay switch 5R turns off and starter 2R stops (step 05). On the other 

hand, by the controller 6, OFF (good on the basis of OFF of relay switch 5R) of a key 

switch 7 and the count of the time delay T set as coincidence by the timer are 

started. 

[0016] The count time amount T of a timer is the delay setup time T1. While having counted 
until it results, only engine 1R idles, an engine is made to fully idle in this 
time amount, and it changes into the condition that it can work, time delay T1 which power 
resource recover [ the count time amount T of a timer ] reaching (step 06) - a switch-on 
signal is sent to relay switch 5L from a controller 6, it turns on, starter 2L operates (step 
07), and port side engine 1L puts relay switch 5L into operation. 

[0017] About starting of this port side engine 1L, it is interfered by the engine sound of 
starboard engine 1R, and that starting cannot be correctly checked to an engine 
sound. Then, about port side engine 1L of the machine for post-starting, engine-speed R is 
detected by the engine-speed sensor 3 to attach, and the detection value is 



the setting engine speed R1 for an idling. If having reached above is checked (step 08), an 

OFF signal is emitted by relay switch 5L from a controller 6, relay switch 5L 

turns off and starter 2L turns it off (step 09). With in addition, ON (ON of starter 2L) of relay 

switch 5L The timer is counted and the count time amount t is the setup time 

t1 for starting. Even if it passes, in addition, the rotational frequency detection value R is 

the setting rotational frequency R1 for an idling. If it does not reach (step 10-11), 

a protection of starter 2L sake, too - relay switch 5L - turning off (step 12) - since port 

side engine 1L is also stopped while starter 2L turns off in this case, it warns of 

operating and engine 1L having not put the warning lamp and the buzzer into operation 

(step 13). Based on this warning, an operator checks the abnormalities of starter 

2L or engine 1L, and copes with it. 

[0018] As mentioned above, since starter 2L and 2R are not operating to coincidence and 
he is trying only for any one piece to operate, the capacity of a dc-battery 4 is 
what foresaw a part for a starter piece, is enough, and for this reason, a dc-battery 4 is 
made as for it to a small cheap thing, and it contributes to the cost fall of a two-set 
tandem-drum-arrangement power plant. 

[0019] Next, the example of the drawing 3 illustration is explained. Although drawing 3 
shows the field the front-face [ of port side engine 1L and starboard engine 1R ], 
i.e., anti-output shaft, side (anti^lywheel side), the anti-flywheel side edge of a crankshaft 
has attached the projection and the crankshaft pulley 8 to a this side. 
Moreover, the front end of pumping axes projects in the upper part, and the pumping-axes 
pulley 9 is attached, and AC dynamo 10 which the AC-dynamo bracket 12 as 
an AC-dynamo attachment member is arranged in the pumping-axes side of the front face 
of an engine, and attaches AC-dynamo pulley 1 0a - this location - arranging - 
a crankshaft - the transmission belt 11 is wound between pulley 8, pumping-axes pulley 9, 
and AC-dynamo pulley 10a, and AC dynamo 10 is driven. 

[0020] Conventionally, the above structures are arranging AC dynamo 10 only in the AC- 
dynamo attachment section (AC-dynamo bracket 12) of starboard engine 1R in 



the example of the drawing 3 illustration, although port side engine 1L and starboard 

engine 1R were applied. This AC dynamo 10 shall have the capacity for two sets, 

and charges the dc-battery of both engine 1L and 1R community with this AC dynamo 10. 

If the above starter actuation control (the actuation timing of both starters can 

be shifted) is adopted, since the capacity of a dc-battery will also be small and it can do at 

this point, the capacity of AC dynamo 10 of the drawing 3 illustration of 

two-set common use can also be stopped. 

[0021] Now, if AC dynamo 10 of the capacity for two sets is attached in starboard engine 

1R as mentioned above, it will become unnecessary to attach an AC dynamo in 

port side engine 1L. therefore, the fishing which attached pulley 13a to this since the AC- 

dynamo bracket 12 of port side engine 1L was vacant - crankshaft pulley 8, 

pumping-axes pulley 9, and pulley 13a - the transmission belt 1 1 - winding - fishing - a 

device 13 is driven. [ in / the same with having attached the device of device 13 

grade and having wound the transmission belt 11 in starboard engine 1R / port side engine 

1L] 

[0022] the former and fishing - as for auxiliary machinery, such as a device, it is common 

in an engine to carry out direct attachment from the need of making it 

connecting with this anterior part PTO shaft by setting an anterior part PTO shaft as the 

crankshaft front end. although low vibration and the demand of the low noise 

have increased in recent years, auxiliary machinery is installation to a pedestal different 

from an engine an installation beam case in a rubber vibration insulator about an 

engine - vibration of an engine - following - an anterior part PTO shaft - minding - 

fishing - since a twist arises in a device side, vibrationproofing structure is 

complicated and it becomes cost quantity that a common pedestal must be constituted 

etc. this point and the example of the drawing 3 illustration - fishing - since a 

device 13 is attached to the engine itself using the AC-dynamo bracket 12, such 

complicated vibrationproofing structure becomes unnecessary in response to a common 

vibration. 



[0023] Next, the example of the drawing 4 illustration is explained, in addition, in drawing 4 

, although the example of the drawing 3 illustration is adopted (one engine - an 

AC dynamo - attaching - the AC-dynamo attaching position of other engines - fishing - 

auxiliary machinery, such as a device, is attached.), it is good also as what is 

adopted in the structure of attaching an AC dynamo in the AC-dynamo attaching position 

of both engines like before. 

[0024] The example of the drawing 4 illustration is indicated about the structure which 
shares a lubricating oil level sensor and a dip stick with both engines. That is, 
between both engine 1L and 1R, the **** equipment 14 furnished with the lubricating oil 
level sensor 15 for the amount detection of lubricating oils and the dip stick 16 
which detects the dirt condition of a lubricating oil is installed, and the lubricating oil 
extraction tubing 17-17 is interposed, respectively between this **** equipment 14, 
and oil-pan-mechanism 1b and 1b of each engine 1L and 1R. That is, the extraction 
lubricating oil from both engine 1Land1R flows into **** equipment 14. In addition, 
near the installation side of **** equipment 14 shall have the size of extent which can 
perform **** activity and lubricating oil exchange comfortably, and there shall not 
be a direct receptacle about vibration of an engine. 

[0025] The lubricating oil level sensor 15 is used as the float-type [ for example, ] sensor, 

since it is open for free passage through orifice 14b to oilway 14a which is open 

for free passage from each lubricating oil extraction tubing 16 in **** equipment 14, even if 

the lubricating oil in oilway 14a shakes in connection with the shake of a hull 

etc., reduces the effect and supplies a lubricating oil to a sensor in the condition of having 

been stabilized to some extent. Therefore, the amount detection of lubricating 

oils of a lubricating oil level sensor is stabilized. In addition, if it detects that lubricating oil 

residues run short with the lubricating oil level sensor 15, the alarm shall be 

emitted with the warning buzzer, the lamp, etc. 

[0026] In addition, since oil-pan-mechanism 1b and 1b are open for free passage through 
**** equipment 14 and the lubricating oil extraction tubing 17-17, the lubricating 



oil of both engine 1L and 1R serves as a residue of**** level, and the time of lubricating oil 
exchange - setting a dip stick 16 - extracting - the - if it extracts and a 
lubricating oil is poured in from a hole, lubricating oil restoration can be performed to 
coincidence to both engine 1L and 1R. 

[0027] Next, while communalizing port side engine 1L and starboard engine 1R, the 
example of the two-set tandem-drum-arrangement ship power plant for also 
communalizing moderation reverser is explained from drawing 5 . In a two-set tandem- 
drum-arrangement ship power plant, it is necessary to make mutually the 
output-shaft hand of cut of both opportunities into an opposite direction. At this example, 
port side engine 1L and starboard engine 1R are used as the common engine, 
port side engine 1L is in the condition of having arranged the aforementioned crankshaft 
pulley 8 ahead, back about the flywheel 18 side, and it receives, and starboard 
engine 1R is arranged, where port side engine 1L is reversed approximately. In this case, 
the flywheel 18 of port side engine 1L and the crankshaft pulley 8 of starboard 
engine 1R are mutually rotated to an opposite direction. Although port side engine 1L 
connected the flywheel 18 with moderation reverser 19L here and starboard engine 
1R has connected the anterior part crankshaft pulley 8 with the same moderation reverser 
19R Since each input shaft of both moderation reverser 19L and 19R is 
connected with the flywheel 1 8 and the crankshaft pulley 8 of both engine 1 L and 1 R which 
are rotated to an opposite direction, Output-shaft 20L and 20of each 
moderation reverser 19L and 19R R rotate to an opposite direction mutually through the 
respectively same gear configuration. 

[0028] Thus, an engine and moderation reverser can be shared by the object for the port 
sides, and the object for starboard, and a manufacturing cost can be controlled 
sharply. Furthermore, the attachment side face of each lubricating oil filter 21 of each 
engine 1L and 1R and a fuel filter 22 can be arranged in the shape of opposite like 
drawing 5 . Therefore, since lubricating-oil-filter 21 and the fuel filter 22 of both engine 1L 
and 1R can be concentrated and arranged in the space between both engine 1L 



and 1R Since maintenance workability improves and lubricating-oil-filter 21 and a fuel filter 

22 are not further arranged in each lateral-surface side of each engine 1L and 

1R, it is not necessary to leave the clearance for a maintenance between right-and-left 

gunwale SL-SR of a vessel, and contributes also to miniaturization. 

[0029] Next, the example about the attachment structure of ship engine-coolant equipment 

is explained from drawing 6 and drawing 7 . The fresh water cooler for cooling 

conventionally Shimizu supplied to the water jacket in a cylinder crank case etc. about 

each engine in a two-set tandem-drum-arrangement ship power plant, Although 

the fresh water pump for Shimizu sending out for cooling and every one sea water pump 

each used in order to supply the seawater for cooling to a fresh water cooler, a 

lubricating oil cooler, etc. are attached Since the direction in which prepare the cooling 

water pump of a two-set capacitive component one set is low cost rather than 

preparing the cooling water pump of an one-set each capacitive component two sets, one 

fresh water pump and one sea water pump of a two-set capacitive component 

shall be distributed to each engine, and shall be arranged. 

[0030] In drawing 7 , an arrow head SW shows the flow of seawater, an arrow head PW1 
and PW2 show the flow of Shimizu, and Th is a thermostat opened and closed 
with the Shimizu temperature. PW1 is the flow of Shimizu as cooling water cooled by 
passing after-mentioned Shimizu cooler 24L and 24R among an arrow head PW1 and 
PW2, and PW2 is the flow of Shimizu which circulates through the cylinder head and a 
cylinder block, without Thermostat's Th closing when the Shimizu temperature is 
low, and passing fresh water cooler 24L and 24R. 

[0031] First, although fresh water cooler 24L and 24R of each 1 are attached to port side 

engine 1L and starboard engine 1R like drawing 7 , respectively, while deleting a 

sea water pump about a cooling water pump while attaching a fresh water pump 23 in port 

side engine 1L, and attaching a sea water pump 25 in starboard engine 1R, the 

fresh water pump is deleted. Therefore, like drawing 6 , from the fresh water pump 23 of a 

starboard engine 1R attachment, the cooling water tubing 26 to cylinder head 1a 



of starboard engine 1R is piped, and each cooling water tubing for sending out cooling 

water to each part of port side engine 1 L from the fresh water pump 23 of 

starboard engine 1R is piped. Moreover, a sea water pipe 28 is piped to starboard engine 

1R also from the sea water pump 25 from port side engine 1L. While sending 

seawater into fresh water cooler 24of port side engine 1L L and cooling Shimizu for port 

side engine 1L cooling like drawing 7 by the sea water pump 25 of port side 

engine 1L Seawater is sent also into starboard engine 1R through this sea water pipe 28, 

and Shimizu in fresh water cooler 24R of starboard engine 1R is cooled. In 

addition, for sound isolation, the seawater supplied to fresh water cooler 24L and 24R in 

each engine 1L and 1R is mixed with exhaust air, and is discharged outside. 

[0032] Finally, the configuration which communalizes a lubricating oil cooler in drawing 8 

and drawing 9 is explained. First, on the lubricating oil cooler 29, one lube oil 

inlet 29a and one lubricating oil outlet 29b are prepared, and it connected with lube oil inlet 

29a, and both lubricating oil pipe 30L and 30R which takes in the lubricating 

oil LL from port side engine 1L and the lubricating oil LR from starboard engine 1R 

concentrated the lubricating oil of both engine 1L and 1R, and has cooled. Moreover, 

the seawater supplied from a sea water pump 25 as cooling water is used, and seawater 

inlet-port 29c and 29d of seawater outlets are prepared. And the lubricating oil 

cooled by the lubricating oil cooler 29 is collectively discharged from lubricating oil outlet 

29b, and the lubricating oil LR for starboard engines is supplied for the 

lubricating oil LL for port side engines to each engine 1L and 1R by lubricating oil pipe 

31 R in lubricating oil pipe 31 L among this discharge lubricating oil, respectively. 

[0033] The lubricating oil cooler 29 of the drawing 8 illustration is good also as what is 

attached in any one in engine 1L and 1R, and as both engine 1L and [the space 

between both engine 1L and 1R or ] 1R are built, it may be arranged in it. Moreover, in the 

example of drawing 9 , seawater entrance 29 c.29d of the lubricating oil cooler 

29 is arranged in the backside [ engine 1R], i.e., a flywheel, 1 8, and the sea water pipe 33 

which passed the clutch cooler 32 arranged in the flywheel 28 upper part is 



connected to seawater inlet-port 29c. In addition, in drawing 9 , lubricating oil level sensor 

15' and dip-stick 16' are made into the conventional engine attachment 

structure. 

[0034] As mentioned above, conventionally, it is communalizing the lubricating oil cooler 
which it had attached one set at a time separately, and it contributes to a cost 
fall or lightweight-ization, and maintenance nature also improves. 
[0035] 

[Effect of the Invention] Since this invention considered the two-set tandem-drum- 
arrangement power plant utilized as a ship power plant etc. as the above 
configurations, it does the following effectiveness so. first, engine starting - being related 
- being according to claim 1 - it needs - by preparing a delay circuit, since 
every [ a piece ] operates among the starters attached in both engines, a dc-battery can 
make capacity small as compared with the case where two starters are operated to 
coincidence, by making coincidence put two engines into operation like before, and 
contributes to low-cost-izing of a dc-battery, and miniaturization. 
[0036] An AC dynamo serves as a piece with constituting like claim 2 publication. 
Moreover, low-cost-izing, Can attain-izing on a maintenance disposition and it is 
further related with the engine which is not an engine furnished with an AC dynamo. Since 
the AC-dynamo attachment section is vacant, it contributes to low 
cost-ization too, being twisted by engine direct attachment, not receiving stress by 
forming auxiliary machinery in this part, as compared with the structure which takes 
out an output from the crankshaft front end like before, and using complicated 
vibrationproofing structure as unnecessary. 

[0037] Moreover, while a lubricating oil level sensor and a dip stick are made [ every / a 
piece ], respectively and low cost-ization can be attained with constituting like 
claim 3 publication, about an installation location, it is considering as between both 
engines, and becomes easy to do the maintenance of a **** activity or exchange of a 



lubricating oil. Furthermore, although the lubricating oil side vibrated directly in response 

to the fact that engine vibration and detection of a sensor also had the problem 

of not being exact when direct attachment was carried out at each engine like before, with 

this configuration, attaching a lubricating oil level sensor in a floor line different 

from an engine pedestal etc. is carrying out, and such evil by vibration of an engine 

improves considerably. 

[0038] It is constituting, moreover - although it will not become about the output shaft of 
each opportunity in a two-set tandem-drum-arrangement ship power plant if 
there is no ****** in an opposite direction - being according to claim 4 -- it needs - About 
one set, since the PTO shaft by the side of an anti-flywheel is connected 
with the input shaft of moderation reverser about other opportunities, the input shaft of 
each moderation reverser will rotate the flywheel of each other to an opposite 
direction, and if the gear configuration of each moderation reverser is common, each 
output direction of shaft rotation will turn into an opposite direction. Therefore, 
communalization of two sets of engines and communalization of two moderation reversers 
can be realized to coincidence, and it contributes to low cost-ization. 
Furthermore, by installing the engine reversed approximately, intensive arrangement for 
example, of the filters attached to an engine can be carried out among both 
engines, and it contributes also to improvement in maintenance nature. 
[0039] Moreover, like claim 5 publication, by constituting, the cooling water pump (for 
example, the fresh water pump and sea water pump in a ship power plant) with 
which classes differ can be considered as every [ a piece ], respectively, and it contributes 
to low-cost-izing, a light weight and miniaturization, improvement in 
maintenance nature, etc. 

[0040] Moreover, like claim 6 publication, by constituting, it can consider as a piece also 
about a lubricating oil cooler, and contributes to low-cost-izing, a light weight 
and miniaturization, improvement in maintenance nature, etc. 



[0041] By the above configurations, this invention realizes a low-cost-izing [ of the two set 
tandem-drum-arrangement power plant applied as a ship power plant etc. ], 
miniaturization, lightweight-izing, and maintenance disposition top. 



[Translation done.] 
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•y^7{±. xy^'y$&«|^#|j,tTSIfM-4X^-y^ 
T&-&. 

[ 0 0 1 4 ] m 1 

^'yS-fttc. ttexyi/y^&K&ifrr&^cofcL*:* 
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(X^yT-O 1 ) ZbiZX*)^ X9-9 2RC0VU-X 

4 -yf-5R3{)iONL. X^2RAWLT (Xf7 

30 702), *tjEx> i^'y 1 Yttmwrth . iriKxy i^'y 
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*>J:V\ 09c^tfefia|T'(i. i@Jtj|l|^-7-2 9 
comfc&AU 2 9 c - 2 9 d Jxyy'y 1 R<?>&i!L HP 
*>75-<;M;P18fflfcEt£l/rfc'K i»*AP2 9c 
fcttLTti. 77-f*-f;l-2 8±3B(cE^fiS^7 y 
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